Lipid rafts regulate ethanol-induced activation of TLR4 signaling in murine macrophages.
Toll-like receptors (TLRs) response is critical in innate resistance to infection. Alcohol consumption has been shown to suppress the inflammatory response mediated through TLR4, down regulating the production of inflammatory cytokines. We recently reported that low concentrations of ethanol activate TLR4 signaling in astrocytes and triggers neuroinflammation. Because macrophages are important cells in innate immunity, we investigate whether low concentrations of ethanol could stimulate the TLR4 signaling response in murine RAW 264.7 macrophages, and the mechanism involved in the ethanol-induced TLR4 activation. Our results show that while ethanol, at high concentrations (100mM) or in the presence of the LPS, suppresses the TLR4 response, low to moderate levels (10-50mM) activate the TLR4 response and triggers the stimulation of the mitogen-activated protein kinases (MAPKs) and the transcription factor NF-kappaB pathways, leading to the production of nitric oxide (NO) and inflammatory cytokines. Pre-treatment with anti-TLR4 Abs abolishes the effects of ethanol on the production of cytokines. We also present evidence that stimulation with either ethanol or LPS induces translocation and clustering of TLR4 and signaling molecules (IRAK and MAPKs) into lipid rafts. Treatment with either streptolysin-O or saponin, lipid rafts disrupting agents, abolishes the ethanol-induced activation of the TLR4/IL-1RI signaling pathway. In summary, the present results demonstrate that low to moderate concentrations of ethanol are capable of stimulating TLR4/IL-1RI response, and provide evidence of a novel mechanism by which ethanol, through its interaction with membrane rafts, can promote TLR4/IL-1RI recruitment and signaling.